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H = 0.70 mm -1 
T = 100 K 

Data collection 

Bruker Kappa APEXII CCD area- 
detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2005) 
T min = 0.783, 7/ maI = 0.927 

Refinement 

R[F 2 > 2o(F 2 )} = 0.028 

wR(F 2 ) = 0.081 

S = 1.09 

2816 reflections 

162 parameters 



0.37 x 0.26 x 0.11 mm 



10564 measured reflections 
2816 independent reflections 
2427 reflections with I > 2a(l) 
R,„, = 0.027 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap„ax = 0.45 e A~ 3 

Ap mi „ = -0.31 e A~ 3 



Received 6 June 2013; accepted 14 June 2013 

Key indicators: single-crystal X-ray study; T = 296 K; mean tr(C-C) = 0.005 A; 
disorder in main residue; R factor = 0.043; wR factor = 0.104; data-to-parameter 
ratio = 11.8. 

In the title compound, Q0H7CIN2O2S2, the mean plane of the 
thioxothiazolidine ring [maximum deviation = 0.032 (2) A] is 
inclined to the benzene ring by 12.25 (4)°. There is a strong 
intramolecular O— H- ■ -N hydrogen bond present. In the 
crystal, molecules are linked via pairs of C— H- ■ CI hydrogen 
bonds, forming inversion dimers. 

Related literature 

For general background to the chemistry, and pharmacological 
and biological activity of rhodanine and its derivatives, see: 
Raper (1985); Contello et al. (1994); Villain-Guillot et al. 
(2007); Yan et al. (2007); Kletzien et al. (1992). 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D—H 


H-A 


D-A 


D-H-A 


02-H2- ■ N2 


0.75 (2) 


1.97 (2) 


2.6291 (19) 


147 (3) 


C9-H9B- ■ CIV 


0.99 


2.81 


3.7860 (19) 


169 


Symmetry code: (i) — x 


+ 1.-V + 2, 


-z + 1. 







Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012); software used to prepare 
material for publication: WinGX (Farrugia, 2012) and PLATON 
(Spek, 2009). 

The author is indebted to Anadolu University and the 
Medicinal Plants and Medicine Research Centre of Anadolu 
University, Eskis,ehir, Turkey, for the use of the X-ray 
diffractometer. 




Experimental 

Crystal data 

C 10 H 7 ClN 2 O 2 S 2 
M r = 286.77 
Monoclinic, P2Jc 
a = 9.8506 (3) A 
b = 10.0936 (3) A 



N-N 




c = 12.1096 (4) A 
P = 110.409 (2)° 
V = 1128.45 (6) A 3 
Z = 4 

Mo Ka radiation 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SU2611). 



References 

Bruker (2005). SADABS. Bruker AXS Inc., Madison, Wisconsin, USA. 
Bruker (2007). APEX2 and SAINT. Bruker AXS Inc., Madison, Wisconsin, 
USA. 

Contello, B. C. C, Cawhorne, M. A., Haigh, D., Hindley, R. M., Smith, S. A. & 

Thurlby, P. L. (1994). Bioorg. Med. Chem. Lett. 4, 1181-1184. 
Farrugia, L. J. (2012). /. Appl. Cryst. 45, 849-854. 

Kletzien, R. F., Clarke, S. D. & Ulrich, R. G. (1992). Mol. Pharmacol. 41, 393- 
398. 

Raper, E. S. (1985). Coord. Chem. Rev. 61, 115-184. 
Sheldrick, G. M. (2008). ^lc(a Cryst. A64, 112-122. 
Spek, A. L. (2009). Acta Cryst. D65, 148-155. 

Villain-Guillot, P., Gualtieri, M., Bastide, L., Roquet, F, Martinez, J., Amblard, 
M., Pugniere, M. & Leonetti, J. P. (2007). J. Med. Chem. 50, 4195^1204. 

Yan, S., Larson, G, Wu, J. Z., Applby, X, Ding, Y., Hamatake, R., Hong, Z. & 
Yao, N. (2007). Bioorg. Med. Chem. Lett. 17, 63-67. 



Ol 1 28 Hakan Dal 



doi:1 0.1 1 07/S1 60053681 301 6577 



Acta Cryst (201 3). E69, o1 1 28 



supplementary materials 



supplementary materials 

Acta Cryst. (2013). E69, oll28 [doi:10.1107/S1600536813016577] 

3-[(5-Chloro-2-hydroxybenzylidene)amino]-2-sulfanylidene-1,3-thiazolidin-4- 
one 

Hakan Dal 

Comment 

Rhodanine and its derivatives are used in a variety of applications ranging from industry to biochemistry and 
coordination chemistry. They have wide industrial applications as brightening additives in silver electroplating, 
intermediates in the syntheses of dyes, extreme-pressure lubricants and antioxidants as well as pharmacological (Contello 
et al, 1994), and biological activities including antibacterial (Villain-Guillot et al, 2007), antiviral (Yan et al, 2007) and 
antidiabetical (Kletzien et al, 1992). The interesting aspect of the chemistry of these compounds is their electron 
donating power to metal ions, which make them strong ligands in coordination compounds (Raper, 1985). herein we 
report on the crystal structure of the title rhodanine derivative. 

In the molecule of the title compound (Fig. 1), the bond lengths and angles are generally within normal ranges. Ring B 
(S1/N1/C8-C10) is planar to within 0.032 (2) A and is inclined to the benzene ring A (C1-C6) at a dihedral angle of 
12.25 (4)°. Atoms Cll, 02 and C7 are -0.0272 (4), -0.047 (2) and 0.052 (2) A out of the plane of ring A, while atoms 01, 
S2 and N2 are 0.112 (2), -0.0327 (5) and 0.024 (2) A displaced from the mean plane of ring B. The presence of the 
intramolecular O — H---N hydrogen bond (Table 1) forms a non-planar six-membered ring (02/N2/H2/C5-C7), and 
contributes to the stabilization of the molecule. 

In the crystal, molecules are linked via a pair of C-H - Cl hydrogen bonds forming inversion dimers (Table 1). 

Experimental 

The title compound was prepared by the reaction of 2-hydroxy-5-chlorophenyl (0.63 g, 4 mmol) and N-amino rhodanine 
(0.50 g, 4 mmol) in methanol (50 ml) at room temperature. After stirring for 6 h, a fluffy yellow precipitate was obtained. 
The resulting crude solid was collected by filtration, dried and then purified by repeated recrystallization using methanol 
as solvent; yielding yellow block-like crystals. 

Refinement 

Atoms H2 (for OH) and H7 (for methine) were located in a difference Fourier map and refined freely. The C-bound H- 
atoms were positioned geometrically with C — H = 0.95 and 0.99 A for aromatic and methylene H-atoms, respectively, 
and constrained to ride on their parent atoms, with t/ iso (H) = 1.2 x C/ eq (C). 

Computing details 

Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT (Bruker, 2007); data reduction: (Bruker, 2007); 

program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); software used to prepare material for 
publication: WinGX (Farrugia, 2012) and PLATON (Spek, 2009). 
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Figure 1 

The molecular structure of the title molecule, with atom labelling. Displacement ellipsoids are drawn at the 50% 
probability level. The intramolecular 0-H---N hydrogen bond is shown as a dashed line - see Table 1 for details. 

3-[(5-Chloro-2-hydroxybenzylidene)amino]-2-sulfanylidene-1,3-thiazolidin-4-one 



Crystal data 

C 10 H 7 ClN 2 O 2 S 2 
M T = 286.77 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 9.8506 (3) A 
b= 10.0936 (3) A 
c= 12.1096 (4) A 
R = 110.409(2)° 
V= 1128.45 (6) A 3 
Z=4 

Data collection 

Bruker Kappa APEXII CCD area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and at scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2005) 
T mm = 0.783, T max = 0.927 

Refinement 

Refinement on F 1 
Least-squares matrix: full 
R[F- > loiF 1 )] = 0.028 
wR(F*) = 0.081 
S = 1.09 



F(000) = 584 

D x = 1.688 Mgm 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 4301 reflections 

(9 = 2.2-28.3° 

fi = 0.70 mm" 1 

T= 100 K 

Block, yellow 

0.37 x 0.26 x 0.11 mm 



10564 measured reflections 
2816 independent reflections 
2427 reflections with / > 2<r(i) 
.fl int = 0.027 

^max 28.4 , ^min 2.2 

/j = -13->13 
/ = -16-»16 



2816 reflections 
1 62 parameters 
0 restraints 

Primary atom site location: structure-invariant 
direct methods 
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Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 






SI 


-0.07187 (4) 


1.08989 (5) 


0.26371 (4) 


0.01535 (11) 




S2 


-0.06151 (4) 


1.23019 (5) 


0.48023 (4) 


0.01547 (ll) 




01 


0.31445 (14) 


0.95179 (13) 


0.40194(11) 


0.0179 (3) 




02 


0.25301 (14) 


1.25062 (13) 


0.75822 (11) 


0.0163 (3) 




H2 


0.221 (3) 


1.231 (2) 


0.695 (2) 


0.032 (7)* 




Nl 


0.15074 (15) 


1.07839 (14) 


0.45427 (12) 


0.0H7 (3) 




N2 


0.23170 (15) 


1.11112 (15) 


0.56955 (12) 


0.0129 (3) 




CI 


0.55038 (18) 


1.01067 (18) 


0.80910(14) 


0.0139(3) 




HI 


0.5808 


0.9404 


0.7710 


0.017* 




C2 


0.63231 (17) 


1.04465 (18) 


0.92291 (14) 


0.0133 (3) 




C3 


0.59104 (18) 


1.14826(18) 


0.98024 (14) 


0.0147 (3) 




H3 


0.6496 


1.1723 


1.0582 


0.018* 




C4 


0.46398 (19) 


1.21576(18) 


0.92266 (15) 


0.0155 (3) 




H4 


0.4350 


1.2861 


0.9617 


0.019* 




C5 


0.37768 (18) 


1.18186(18) 


0.80794 (14) 


0.0135 (3) 




C6 


0.42240 (17) 


1.07939 (17) 


0.74940 (14) 


0.0123 (3) 




C7 


0.34218 (18) 


1.04111 (18) 


0.62815 (15) 


0.0143 (3) 




H7 


0.378 (2) 


0.966 (2) 


0.5974 (19) 


0.019(5)* 




C8 


0.01423 (18) 


1.13498 (17) 


0.40910 (14) 


0.0129 (3) 




C9 


0.07577 (19) 


0.98704(19) 


0.25954(15) 


0.0164(4) 




H9A 


0.0442 


0.8935 


0.2455 


0.020* 




H9B 


0.1092 


1.0160 


0.1952 


0.020* 




CIO 


0.19599 (19) 


1.00064(17) 


0.37653 (15) 


0.0136(3) 




Cll 


0.79051 (4) 


0.95632 (4) 


0.99429 (3) 


0.01531 (11) 




Atomic displacement parameters (A 2 ) 




u n u 22 


U 33 


JJ12 


U 13 


U 23 


SI 


0.0133 (2) 0.0190 (2) 


0.0114(2) 


-0.00020 (16) 


0.00125 (16) 


-0.00067 (16) 


S2 


0.0143 (2) 0.0150 (2) 


0.0173 (2) 


0.00122 (16) 


0.00585 (16) 


-0.00154 (16) 


01 


0.0186(6) 0.0198(7) 


0.0154 (6) 


0.0049 (5) 


0.0061 (5) 


-0.0001 (5) 



w = ll[a 2 (F 2 ) + (0.0379P) 2 + 0.6866P] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max = 0.001 
A/w = 0.45 e A" 3 
A/> m m = -0.31 e A" 3 
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Uz 


A A1 CO { C\ 

O.OlOS (o) 


A A1 H C in\ A A1 TO { £L\ 

0.01 /o (/) O.Olzo (o) 


A AAC A /C\ 

0.0054 (o) 


A AA 1 /C\ 

O.UOlo (o) 


A AAAA /CA 

— 0.000V (o) 


JN1 


0.01 JO (/) 


A A1 (\C /"7\ A AAAO ( £.\ 

0.0106 (/) 0.009ft (o) 


A AAA/: 

— O.OOOo (5) 


A AAOA /C\ 

U.OUzO (o) 


A AAAC /C\ 

— O.UOOo (o) 


JNz 


O.Olol (o) 


A A1 A £. ZO\ A AAAO ( £.\ 

o.oi46 (5) 0.009& (o) 


A AAOA /'/^ 

— O.OOzO (o) 


A AAOC 

U.OUzo (oj 


A AAA/; fZ\ 

—O.OOOo (o) 


CI 


0.014z (o) 


A A1 CO (C\\ A A1 Ol SQ\ 

O.Oloz (9) O.Olzo (a) 


A AAA/1 /"7~\ 
0.U004 (/) 


A AA/1 O ( C\ 

0.0048 (o) 


A AAAI //T\ 

—O.OOOo (o) 


Cz 


A A1 1 1 /Ti 

0. 1)111 (/) 


A A1 AH /AA A A1 O/C SO\ 

0.014/ (9) O.Olzo (5) 


A AAAA f H\ 

-0.0009 (6) 


A AAOI i C\ 

O.OOzo (o) 


A AA1 H 

0.001 / (o) 


Co 


a a 1 a a sq\ 
0.0149 (o) 


A A1 "70 fC\\ A A1 1 1 f7\ 

0.01 11 (9) 0.0111 (/) 


A AA11 /*7\ 

— 0.00Z / (/) 


A AA1 1 ( C\ 

O.OOoo (o) 


A AAOA SH\ 

—O.OOzO (/) 


C4 


O.Oloo (5) 


A A1 C*7 /A\ A A1 A A SQ\ 

0.015 / (9) 0.0144 (8) 


A AAAO SH\ 
0.000& (/) 


A AAC A tn\ 

0.0004 (/) 


A A A 1 O 
— 0.0019 (/) 


Co 


O.Olzo ( /) 


A A1 AI AO\ A A1 11 ZO\ 

0.014Z (9) 0.013 / (5) 


A AAAO SH\ 

0.000Z ( /) 


A AA/1 H 

0.004/ (o) 


A AAOO 

O.OOzz (oj 


^o 


0 01 fp.^ 

W.U l O O 1 o ^ 


0 011? (Q\ 0 01 1 Q (%i 


—0 001 7 (fk\ 

\J,\J\J 1 / IU ) 


0 OO^Q (f\t 


—0 000^ (f\i 


C7 


0.0152 (8) 


0.0138 (9) 0.0134(8) 


-0.0011 (7) 


0.0044 (6) 


-0.0004 (7) 


C8 


0.0126 (8) 


0.0129 (8) 0.0122 (7) 


-0.0021 (6) 


0.0030 (6) 


0.0019(6) 


C9 


0.0172 (8) 


0.0186 (10) 0.0127 (8) 


0.0002 (7) 


0.0041 (7) 


-0.0023 (7) 


CIO 


0.0177 (8) 


0.0110(8) 0.0126(8) 


0.0000 (7) 


0.0062 (6) 


0.0022 (6) 


Cll 


0.01286(19) 


0.0175 (2) 0.01301 (19) 


0.00297 (15) 


0.00127 (15) 


0.00100 (15) 


Geometric parameters 










Sl- 


-C8 


1.7277 (17) 


C3 — H3 




A ACAA 

0.9500 


Sl- 


-C9 


1 OA 1 O / 1 0\ 

l.oOla (Is) 


C4 — Co 




l.o ol (Z) 


S2- 


-C8 


1 /I 1 / 1 "7\ 

1.6341 (17) 


C4 — C5 




1 TAC /1\ 

1.395 (2) 


01- 


-CIO 


1.204 (2) 


C4 — H4 




A A C A A 

0.9500 


02- 


-C5 


1.355 (2) 


C5 — C6 




1 A A A /O \ 

1.409 (2) 


02- 


-H2 


0.74 (3) 


C7 — N2 




1.284 (2) 


Nl- 


-N2 


1.3848 (19) 


C7 — C6 




1.456 (2) 


Nl- 


-C8 


1.386 (2) 


C7— H7 




0.97 (2) 


Nl- 


-CIO 


1.412(2) 


C9— C10 




1.503 (2) 


Cl- 


-C6 


1 *5aa 
1.399 (2) 






A AAAA 

o.vvoo 


Cl- 


-HI 


A acaa 

0.9500 


C9 — H9B 




A AAAA 

0.9900 


C2- 


-CI 


1.376 (2) 


Cll — C2 




1 HA 1 A / 1 T\ 

1.7410 (17) 


C2- 


-C3 


1.392 (2) 








C8- 


-SI— C9 


m nn /o\ 

93.79 (8) 


C4 — C5 — C6 




1 1 A CA / 1 /T\ 

119.50 (16) 


C5- 


-02— H2 


109 (2) 


CI — C6 — C5 




119.18 (15) 


N2- 


-Nl— C8 


115.97 (13) 


Cl — C6 — C7 




117.63 (15) 


N2- 


-Nl— CIO 


126.5 / (14) 


C5 — Co — C / 




1 O 1 1 A /I jC\ 

lzo.19 (lo) 


C8- 


-Nl— CIO 


117.03 (14) 


N2 — C7 — C6 




117.94 (16) 


C7- 


-N2— Nl 


120.33 (15) 


N2 — C7 — H7 




IOC 1 /I 1\ 

125.1 (13) 


C2- 


-CI— C6 


1 OA A A / 1 /T\ 

120.14 (16) 


C6 — C7 — H7 




116.9 (13) 


C2- 


-CI— HI 


1 1 A A 

119.9 


S2 — C8 — SI 




122.68 (10) 


C6- 


-CI— HI 


119.9 


Nl — C8 — SI 




110.95 (12) 


Cl- 


-C2— C3 


1 O 1 Al /I /\ 

121.03 (16) 


Nl — C8 — S2 




10/" O/' /10\ 

126.36 (13) 


Cl- 


-C2— Cll 


118.72 (13) 


SI — C9 — H9A 




1 1 A O 

110. z 


C3- 


-C2— Cll 


120.24 (13) 


C 1 A T TAF5 

SI — C9 — H9B 




1 1 A O 

110. z 


C2- 


-C3— H3 


120.3 


C10 — C9 — SI 




1 AT /n / 1 o \ 

107.42 (12) 


C4- 


-C3— C2 


119.31 (lo) 


C1U — C9 — H9A 




1 1 A O 

1 1U.2 


C4- 


-C3— H3 


120.3 


C10— C9— H9B 




110.2 


C3- 


-C4— C5 


120.79(16) 


H9A— C9— H9B 




108.5 


C3- 


-C4— H4 


119.6 


01— C10— Nl 




124.09 (16) 


C5- 


-C4— H4 


119.6 


01— CIO— C9 




125.35 (16) 


02- 


-C5— C4 


117.39(15) 


Nl— C10— C9 




110.55 (14) 
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02— C5— C6 



123.12(15) 



C9— SI— C8— S2 
C9— SI— C8— Nl 
C8— SI— C9— CIO 
C8— Nl— N2— C7 
CIO— Nl— N2— C7 
N2— Nl— C8— SI 
N2— Nl— C8— S2 
CIO— Nl— C8— SI 
CIO— Nl— C8— S2 
N2— Nl— CIO— 01 
N2— Nl— CIO— C9 
C8— Nl— CIO— 01 
C8— Nl— CIO— C9 
C2— CI— C6— C5 
C2— CI— C6— C7 
C3— C2— CI— C6 



-177.82 (12) 
1.29(13) 
-3.74(13) 
163.12(15) 
-21.1 (2) 
178.09(11) 
-2.8 (2) 
1.86(18) 
-179.07 (13) 
0.0 (3) 
179.45 (15) 
175.75 (16) 
-4.8 (2) 
-1.1(2) 
178.51 (15) 
-0.8 (3) 



Cll— C2— CI— C6 
CI— C2— C3— C4 
Cll— C2— C3— C4 
C5— C4— C3— C2 
C3— C4— C5— 02 
C3— C4— C5— C6 
02— C5— C6— CI 
02— C5— C6— C7 
C4— C5— C6— CI 
C4— C5— C6— C7 
C6— C7— N2— Nl 
N2— C7— C6— CI 
N2— C7— C6— C5 
SI— C9— CIO— 01 
SI— C9— CIO— Nl 



179.78 (13) 
1.5 (3) 

-179.02 (13) 
-0.5 (3) 
178.56 (15) 
-1.4 (3) 
-177.81 (15) 
2.7 (3) 
2.1(2) 
-177.44 (16) 
-179.40 (14) 
-174.04 (16) 
5.5 (3) 
-175.28 (15) 
5.26(17) 



Hydrogen-bond geometry (A, °) 


D—R-A 


D—R 


R-A 


D-A 


D—R-A 


02— H2-N2 


0.75 (2) 


1.97 (2) 


2.6291 (19) 


147 (3) 


C9— H95-C11 1 


0.99 


2.81 


3.7860(19) 


169 



Symmetry code: (i) -x+\, -y+2, -z+1. 
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